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a b s t r a c t
INTRODUCTION: The success of laparoscopic approach in children has encouraged the application of this
technique in young (<2 years) children with non-complicated intussusception.
MATERIAL AND METHOD: A retrospective analysis of our database provided a total of 4 patients who
underwent laparoscopic reduction of intestinal intussusception between 8/2008 and 4/2013. A compre-
hensive review of each case was done including the video description of the laparoscopic technique of
one of them.
RESULTS: Four patients (2 boys)were treated by laparoscopy for intestinal intussusception.Mean agewas
9months (5–20months). Delay time between initial symptoms and diagnosis and between diagnosis and
surgery were 3.5 days and 6h respectively. Mean operative time was 35min. There were no conversions.
Therewereno complications. Patientsweredischarged after 2.5 days (2–4days).Weherein report (video)
the laparoscopic approach ina5monthmale childwhosuffered froma ileocecal intussusception.A10mm
trocarwas placed in the left lower quadrant and two 5mm trocars were placed in the upper left quadrant
and suprapubic just to the right midline. The cause of the intussusception was identiﬁed and the bowel
was reduced. A concomitant appendectomy was performed.
CONCLUSION: Laparoscopic reduction of intussusception appears to be a safe procedure, in young children
with uncomplicated intussusception.
© 2014 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
1. Introduction
Intussusception remains a common cause of bowel obstruction
in young children and it is accompanied by a signiﬁcant morbidity
and mortality. Urgent management must be performed. Radio-
logic reduction may be effective. However, surgery remains an
important part of the treatment, especially in the presence of pre-
sumed intestinal ischemia. Laparoscopic surgery has progressively
been implemented in the general practice in children, includ-
ing for the management of intussusception.1 Many authors have
showed controversial aspects of the aforementioned technique.1
However, laparoscopy, compared to laparotomy, has shown to give
less pain, shorter operative time, a better cosmetic result, shorter
hospital stay, shorter time to full feeds, lower requirement for intra-
venous narcotics and a lower long-term risk of adhesive bowel
obstruction.1–3 In addition, the lead point or ischemic intestinal
areas could be identiﬁed during the laparoscopic procedure.4,5
Despite of all its beneﬁts, the laparoscopic approach to treat
acute intussusception has been questioned.6 We herein present
our results in 4 patients. The surgical technique is demonstrated
by the clinical case of 5 months old child with acute occlusion
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caused by an intestinal intussusception and treated by laparoscopic
approach.
2. Patients and method
A retrospective analysis of our database provided a total of
4 patients who underwent laparoscopic reduction of intestinal
intussusception between 8/2008 and 4/2013 in our department. A
comprehensive review of each case was done including the laparo-
scopic technique of one of them. All patients (parents) gavewritten
consent for the retrospective study.
3. Results
Four patients (2 boys) were treated by laparoscopy for intesti-
nal intussusception. Mean age was 10 months (5–20 months). All
patients developed symptomsofnausea andvomitingwith abdom-
inal pain. Three of the children had diarrhea, one of them caused by
adenovirus. In all patients, diagnosis was obtained by echography.
Delay time between initial symptoms and diagnosis and between
diagnosis and surgery were 3.5 days (range: 2–4 days) and 6h
(range: 2–8h) respectively. Decision was made to perform laparo-
scopic surgery in all patients. A three trocar technique was used
for all four patients. All 4 patients had an ileocecal intussusception.
None of the patients required an intestinal resection. Concomitant
http://dx.doi.org/10.1016/j.ijscr.2014.10.085
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Fig. 1. Fig 1-A: Image showing trocar placement (10mm trocar was placed in the lower inferior quadrant, a 5mm trocar in the left upper quadrant and ﬁnally a 5mm trocar
in the suprapubic area). Fig 1-B. Ileocolic intussusception Fig 1-C. Reduction of the intussusception completed by a combination of delicate direct pressure on the transverse
colon and gentle pulling on the distal small bowel. Fig 1-D: An appendectomy was performed.
appendectomy was done in all 4 patients. Mean operative time
was 35min. There were no conversions. There was no mortality.
Patients were discharged after 2.5 days (range: 2–4 days) (Fig. 1).
3.1. Surgical technique
A 5 month old boy who presented with acute abdominal dis-
tention, abdominal pain, nausea and vomiting was admitted to the
emergency department. An ultrasoundwas performed and showed
a typical image of ileocolic intussusception. Decision was made to
proceed with a laparoscopic exploration. The patient underwent
general anesthesia and trocars were placed under direct vision as
follows: 10mm trocar was placed in the lower inferior quadrant,
a 5mm trocar in the left upper quadrant and ﬁnally a 5mm tro-
car in the suprapubic area (Image A). A thorough exploration of
the peritoneal cavity was performed and ileocolic intussusception
was conﬁrmed (Image B). Reduction of the ileum was completed
by a combination of delicate direct pressure on the transverse
colon and gentle pulling on the distal small bowel (Image C). The
colonic appendixwasmobilizedandappendectomywasperformed
(Image D). At the conclusion of the appendectomy, the specimen
was retrieved and the abdominal cavity was cleansed. All trocars
were closed under strict visual control. Operative time was 30min.
4. Discussion
Intussusception is one of the main abdominal emergencies in
children.4 Its diagnosis is usually based on clinical features and
conﬁrmed by ultrasound and/or computer tomography scan.7
Hydrostatic reduction of intussusception, introduced by Ravitch
and McCune in 1848 remains the gold standard.8 Although radio-
logical treatmentmay be effective, its failure rate increases beyond
24h after the onset of the clinical symptoms.9 All our four patients
had their diagnosis performed after 3 days. When the clinical situ-
ation of the child is poor, including signs of peritonitis, perforation,
or hypovolemic shock, radiological treatment is contraindicated.
Hence, surgical treatmentmay be required in 10–20% of cases.10–12
However, laparoscopic reduction of intussusception is still contro-
versial.
In the early days of laparoscopy for intussusception manage-
ment, the presence of a leadpoint or necrotic bowelwas considered
an indication for conversion to open surgery. With the improve-
ment of surgeon’s skills and instruments, laparoscopic reduction
may be attempted without a signiﬁcant increase in mortality or
morbidity.13 In adults, laparoscopic reduction of intussusception
might be more difﬁcult because of a chronic incarceration of the
tissues, necessitating conversion and manual reduction or bowel
resection. In the children, the clinical setting is usuallywithin hours
allowing even a medical treatment.9
In a multi-center retrospective study conducted between 1992
and 2005, including 69 patients [average age at diagnosis was
2.9 years (range: 0.3–14.8)], the French study group for pediatric
laparoscopy (GECI) showed that after failed hydrostatic enema
reduction the best candidates for laparoscopic management were
those patients with short lag time between onset of symptoms
to diagnosis (<1.5 days), and in whom there were no signs of
peritonitis.14 The same study group showed that the risk for con-
version to an open procedure was higher when a pathologic lead
pointwas present, such as a tumor, aMeckel’s diverticulumor even
a Henoch-Schonlein purpura.
In our practice we, like other authors, do not contraindicate
laparoscopy when dealing with an acute intussusception even in
the presence of a lead point.5,13 Although laparoscopy can be more
challenging because of the reduced tactile feedback, this draw-
back is insigniﬁcant with the longer experience of the surgeon.
Some authors disagree with this concept.14–16 Conversion rates
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range from 9% to 70% depending on the analyzed series.6,13 The
higher conversion rate is found in the older series. Laparoscopy
may offer some beneﬁts in case of recurrent intussusception
(i.e. >2) such as the ability of ruling out the presence of a lead
point.17–19 For some authors, peritonitis is still considered a major
contraindication to the laparoscopic approach because of the the-
oretical risk of enhanced bacteremia and endotoxemia by the
pneumoperitoneum.20–22 The use of mini-laparoscopy in children
(usually 2mm instruments tools), described in processes such as
acute appendicitis may be useful in the context of intussusception
as well.23
In a recent revisional study, 28 patients requiring operative
intervention for reduction of intussusception in 12 years period. In
that study, 5 patients underwent laparoscopic reduction of intus-
susception, and 23 patients underwent open reduction. Operative
times were not statistically different. The rate of overall complica-
tions was not statistically different, with 1 of 5 (20%) and 7 of 23
(30%) having complications in the laparoscopic reduction of intus-
susception and open groups, respectively.
The authors found that laparoscopic reduction of intussuscep-
tion a safe and feasible alternative to the open approach. Length
of stay may be shorter in the laparoscopic reduction of intus-
susception group.24 Similar results have been shown by other
authors.25–27
We performed an appendectomy in all patients with intussus-
ception. Performing appendectomy at the time of appendectomy
remains however controversial. We consider that performing
appendectomy may avoid future confusion as to whether appen-
dectomy actually has been performed or not. More importantly,
intussusceptionandrecurrent intussusceptionhavebeendescribed
in relation to the presence of persisting adenovirus in the appendix
(acting as a reservoir). The appendix may thus act as a persisting
lead point for intussusception. Removing the appendix may help
decrease the potential risk of recurrent intussusception.28,29
To summarize, intestinal intussusception is a frequent cause of
bowel obstruction in children. Initial treatment involves pneumatic
reduction. If this fails, operative reduction is indicated. There is
controversy regarding use of the laparoscopic versus the conven-
tional open approach might still remain depending on the team’s
experience.30,31
5. Conclusion
This clinical report shows the feasibility and utility of
laparoscopy for the management of pediatric intussusception. This
approach appears to be safe and reasonable. Laparoscopy allows
visualizing the lead points. Some caveat still remain in case of peri-
tonitis.
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